Chim3 confers survival advantage to CD4+ T cells upon HIV-1 infection by preventing HIV-1 DNA integration and HIV-1-induced G2 cell-cycle delay.
The long-term expression and the ability of a therapeutic gene to confer survival advantage to transduced cells are mandatory requirements for successful anti-HIV gene therapy. In this context, we developed lentiviral vectors (LVs) expressing the F12-viral infectivity factor (Vif) derivative Chim3. We recently showed that Chim3 inhibits HIV-1 replication in primary cells by both blocking the accumulation of retrotranscripts, independently of either human APOBEC3G (hA3G) or Vif, and by preserving the antiviral function of hA3G. These results were predictive of long-lasting survival of Chim3(+) cells after HIV-1 infection. Furthermore, Vif, like Vpr, deregulates cell-cycle progression by inducing a delay in G(2) phase. Thus, the aim of this study was to investigate the role of Chim3 on both cell survival and cell-cycle regulation after HIV-1 infection. Here, we provide evidence that infected Chim3(+) T cells prevail over either mock- or empty-LV engineered cells, show reduced G(2) accumulation, and, as a consequence, ultimately extend their lifespan. Based on these findings, Chim3 rightly belongs to the most efficacious class of antiviral genes. In conclusion, Chim3 usage in anti-HIV gene therapy based on hematopoietic stem cell (HSC) modification has to be considered as a promising therapeutic intervention to eventually cope with HIV-1 infection.